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1. Case Summary



HOPKINTON WELLS

1. Environmental Laboratory personnel collected twelve water samples
for the above subject project on 21 September 1992 and 23 September
1992. These samples were received at the laboratory on 22 September
1992 and 23 September 1992. Standard USEPA methods were employed for
sampling and sample preservation. Copies of the chain-of-custody
records are enclosed for reference, along with a list of the samples
collected.

2. The following analyses were performed in-house:
Analysis EPA_Mathod

water samples

Carbon Dioxide Standard Method 4500-C02 D**
Fuel Identification ~

Total Dissolved Solids Standard Method 209C*
Alkalinity Standard Method 2320%+%
pH 9040

Chloride 300

Sulfide 300

Calcium 3015/6010

Iron 3015/6010

Magnesium 3015/6010

Manganese 3015/6010

Hardness Standard Method 2340B#**

3. Our validated contractor laboratory performed the following
analysis:

Sulfide 3176.2

~ - Proposed Practice 0il Spill Source Identification by Combined
Gas Chromatography and Positive Ion Electron Impact Low Resolution
Mass Spectrometry, ASTM, Draft 1, Jan., 1991.

Contaminated Soils - Diesel Fuel Contamination, written by Paul
T. Kostecki and Edward Calabrese, Chapter 1 - The Use of Hydrocarbon
Analyses for Environmental Assessment and Remediation, Lewis
Publishers, Chelsea, Michigan, 1991.

* - Standard Methods, 1986, 16th Edition
*k - Standard Methods, 1989, 17th Edition



2. Field Notes



HOPKINTON DAM RELIEF WELL STUDY

PROJECT:

21 SEPT 92

DATE
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3. Sample Listing



HOPKINTON WELLS
SAMPLE LISTING

ENV NO. FIELD DESCRIPTION SAMPLE DATE MATRIX
18382 RW-1 9/21/92 WATER
18383 RW-2 9/21/92 WATER
18384 RW-3 9/21/92 WATER
18385 RW-4 9/21/92 WATER
18386 RW-5% 9/21/92 WATER
18387 RW-6 9/21/92 WATER
18388 RW=7 9/21/92 WATER
18389 RW-8 9/21/92 WATER
18390 RB-1 9/21/92 WATER
18391 POOL-1 9721792 WATER
18392 BLANK 9/21/92 WATER
18453 RW-5#% 9/23/92 WATER

* - Due to inexplicable hydrocarbon odor present in sample (18386) -

Well #5 was resampled on 23 September 1992. No indication of hydrocarbon
product was found in well before or after purging. It is felt that
possible line contamination by well sealing material rendered previous
sample contamination.



4. Laboratory Data



U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

Field Description

Result

A-18385

A-18387

A-18390

A-18391

A-18453

w4

W-é

w-7

W-8

RB-1

POOL-1

RW-5

Sulfide

Sulfide

Sulfide

sul fide

Sulfide

sulfide

N

0.02

- 0.02

0.02

0.02

0.02

0.02

0.02

* - Sample A-18384 was received broken at our contracted laboratory.

Reviewed By:

Approved By:

, Analyst

, Chief Chemist

mg/L

ng/L

mg/L

mg/L

mg/L

mg/L

mg/L

10/06/92

10/046/92

10/06/92

10/06/92

10/06/92

10/06/92

10/06/92



U.S5. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 11/06/92
12:42

HOPKINTON WELLS

METHOD 376.2: SULFIDE (mg/L) - WATER

ENV NO. SULFIDE DATE
ANALYZED

METHOD BLANK < 0.02 10/6/92



U.S. ARMY CORPS OF ENGINEERS - ENVIRCNMENTAL LABORATORY

Field Description

Result

November 5, 1992

A-18387
A-18388
A-18389
A-183M1

A-1B453

Reviewed By:

Approved By:

N

Freo

Free

Free

free

free

Free

fFree

Free

Free

, Analyst

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

Carbon Dioxide

, Chief Chemist

2.4

LY

7.2

14

14

102

mg Co2/L

mg C02/L

mg CO2/L

mg CO2/L

mg CO2/L

mg CO2/L



HOPKINTON WELLS

FUEL IDENTIFICATION - SAMPLE NUMBER 18388

GCMS analysis of Sample Number 18388 showed a very atypical PAH

distribution. Specifically, the fused-ring aromatics are dominated by
the pyrogenic PAHs phenanthrene, fluoranthene, and pyrene, with high
parent/total homologous series. This finding is indicative of

combustion - related products, specifically coal tar.



RELATIVE CONCE

NTRATIONS OF PREDOMINANT

POLYNUCLEAR AROMATIC HYDROCARBONS

N - Naphthalene

AY - Acenaphthylene

AC - Acenaphthene
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Field Descripti

U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

on

November 2, 1992

Date
Analyzed

-------------------------------------------------------------------------------------------------------------------

A-18389

A-18390

A- 18391

A-1B453

Total Dissolved

Total Dissolved

Total Dissolved

Total Dissolved

Total Dissolved

Total Dissolved

Total Dissolved

Total Dissolved

Total Dissolved

Reviewed By: QaQ/ f(j ﬁm)%}/ Analyst

Approved By:

, Chief Chemist

\.

\ij"

Solids

Solids

Solids

Solids

Solids

Solids

Solids

Solfds

Solids

~
o

50

58

2.0

mg/L

mg/L

mg/L

rg/L

mg/i

09/29/92

09/29/92

09/29/92

09/29/92

09729792

09729192

09728/92



U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 10/27/92
11:29

HOPKINTON WELLS
STANDARD METHOD 209C: TOTAL DISSOLVED SOLIDS (mg/L) - WATER

ENV NO. TOTAL DISSOLVED SOLIDS DATE
ANALYZED

METHOD BLANK < 1 9/28/92



A-18388
A-18389
A-18391

A-18453

Reviewed By:

A-.pproved By:

U.8. ARMY CORPS OF ENGIMEERS - ENVIRONMENTAL LABORATORY

Field Description

, Analyst

, Chief Chemist

Regult

6.3

7.6

7.2

6.7

6.7

5.9

6.5

November &, 1992

Date

Analyzed

09721792

09721792

09/21/92

09r21/92

0921792

09721792

09721792

ovr21/92

09723792



U.S. ARMY CORPS OF ERGINEERS - EMVIRONMENTAL LABORATORY

Result

November 5, 1992

Date

Lab# Field Description
A-18382 RW-1
A-18383 RM-2
A-18384 RW-3
A-18385 RW-4
A-18387 RW-6&
A-18388 RW-7
A-18389 RW-8
A-18391 POOL-1
A-18453 RW-5

Reviewed By: @-

Alkalinity

Alkalinity

Alkalinity

Alkalinity

Alkalinity

Alkalinity

Alkalinity

Alkalinity

Alkalinity

Approved By:

7T
N IR

, Chief Chemist

S

8.5

6.4

7.0

8.0

7.7

15

1A

5.2

mgCaCO3/L

mgCaCo3/L

mgCaCo3/L

mgCaCO3/L

mgCaCo3/L

mgCaCo3/L

mgCarco3/L

mgCaCo3/L

mgCaCo3/L

09723792

09/23/92

09723792

09/23/92

09/23/92

09/23/92

09723792

09/25/92

09/28/92



U.S. ARMY CORPS OF ENGINEERS - ENVIRCNMENTAL LABORATORY November 4, 1992

Lab# Field Description Test Result Units Dk:zfyzed
PR wa ehtoride 3w e
A-18383 W-2 Chloride 16 ma/L 09/23792
A-18384 w-3 Chloride 15 mg/L 09723792
A-18385 y-& Chloride 15 mg/L 09s23,92
A-18387 W-6 Chloride 15 og/L 09723792
A-18388 u-7 Chloride 15 mg/L 09723792
A-18389 w-8 Chloride 21 mg/L 09723792
A-18390 RB-1 Chloride < 0.40 mg/L 09/23/92

A- 18391 POOL-1 Chloride 16 mg/L 09723792

Ao~ Arore Sl gE Loopisp
Reviewed By: fa""-’( ?,14‘/} 52 , Analyst

Approved By: , Chief Chemist




U.S. ARMY CORPS OF ENGINEERS

NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 11/04/92
15:01

HOPKINTON WELLS
METHOD 300: Chloride (mrg/L)

Env. No. Chloride

Method Blank < 0.40

Date
Analyzed

9/23/92



U.S. ARMY CORPS OF ENGINEERS -~ ENVIRONMENTAL LABORATORY Novenber 6, 1992

Date
Lab# field Description Test Result Units Analyzed
A-1B4S3 RW-5 Chloride 17 mg/L 11706/92

S , Chief Chemist

Reviewed By: f"’(fd‘/"z- , Analyst

Approved By:




U.S5. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 11/06/92
14:54

HOPKINTON WELLS
METHOD 300: Chloride (mg/L)
Env. No. Chloride Date

Analyzed
Method Blank < 0.40 11/6/92



A~ 18384

A-18385

A-18387

A-18388

A-18389

A-18390

A~1B39Y

A~ 18453

U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

Field Description

RB-1

POOL - 1

RM-5

Hardness

Hardness

Hardness

Hardness

Hardness

Hardness

Hordness

Hardness

Reviewed By: / "‘//)/ %/“‘76_' Analyst

Approved By:

. Chief Chemist

15

15

15

17

264

0.44

7

16

mg CaCO3/L

mg CaCO3/L

mg CaCO3/L

mg CaCO3/L

mg CaCO3/L

mg CaCO3/L

mg CaCO3/L

mg CaCO3/L

Novegber 6, 1992

Date

10/30/92

10/30/92

10730792

10/30/92

10/30/92

10/30/92

10730792

10/30/92

10/30/92

10/30/92




U.S. ARMY CORPS OF ENGINEERS

PRODUCED ON

HOPKINTON WELLS

STANDARD METHOD 2340B:

ENV NO.

METHOD BLANK

HARDNESS (mg CaCO3/L)

HARDNESS

10:58

DATE
ANALYZED

10/30/92



U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS Navezber &, 1992
Date Date
Lab# Field Description Test Result Units Digested Analyzed
A-18382 u-1 Calcium - Total 19 ug/ml  10/23/92 10/30/92
lron - Total 12 ug/ml 10723792 10/30/92
Magnesiun - Total 5.3 ug/mL 10723792 10/30/92
Manganese - Total 0.29 ug/mL. 10723792 10/30/92
Reviewed 8y: /i ) . Analyst

Approved By: , Chief Chemist




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS November 6, 1992
Date Date
Leb# Field Description Test Result Units Digested Analyzed
A-18383 -2 Calcium - Total 3.9 ug/mt  10/23/92 10730792
iron - Total 1.0 ug/ml 10723792 10/30/92
Magnesium - Total 0.87 ug/mL 10723792 10730792
Manganese - Total 0.021 ug/mL  10/23792 10730792

Y Y VALY =

A..pproved By: . Chief Chemist




U.S. ARMY CORPS COF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE HETALS RESULTS November &, 1992
Date Date
Lab# Field Description Test Result Units Digested Analyzed
A-18384 -3 Calefum - Total 4.4 vg/mL 10723792 10730792
Iron - Total 11 ug/ml.  10/23/92 10/30/92
Magnesium - Total 1.0 ug/m.  10/23/92 10/30/92
Manganese - Total 0.79 ug/el 10723792 10/30/92

i Lall VR ZE

Approved By: , Chief Chemist




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS November 6, 1992
Date Date
Lab# Field Description Test Result Units Digested Analyzed
A-18385 Wb Calciun - Total 4.5 ug/ml 10723792 10/30/92
Iron - Votal 1.8 ug/mL 10723792 10730792
Magnesium - Total 1.0 ug/m.  10/23/92 10/30/92
Manganese - Total 0.13 ug/ml 10723792 10/30/92

i o WS

APPWVﬁd By: , Chief Chemist




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS November 6, 1992
Date Date
Lab? field Description Test Result Units Digested Analyzed
A-18387 -6 Calciun - Total . ug/ml 10723792 10/30/92

4.3
Iron - Totatl 1.0 ug/mb  10/23/92 10/30/92
Magnesium - Total 0.98 ug/ml 10723792  10/30/92
Manganese - Total 0.093 ug/m 10723792  10/30/92

Reviewed By: /JZW’%-

Approved By: , Chief Chemiat




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS November 6, 1992
Date Date
Labdt Field Description Test Result Units Digested Analyzed
A- 18388 W-7 Calcium - Total 5.1 ug/mt  10723/92  10/30/92
Iron - Total 9.6 ug/mb 10723792  10/30/92
Mognesium - Total 1.1 ug/ml 10723792  10/30/92
Manganese - Total 0.38 ug/m. 10723792  10/30/92

-

Approved By: , Chief C




U.S. ARMY CORPS QF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE KET‘LS RESULTS Novemher 6, 1992
Date Date
Lab# Field Description Test Result Units Digested Analyzed
A-18389 W-8 Calcium - Total . ug/ml 10723792 10/30/92

Mognesium - Total ug/ml 10723792 10/30/92

7.0
Iron - Total 2.9 ug/m. 10723792 10730792
1.7
Manganese - Total 1.1 ug/ml 10723792 10730792

Lo 7 B/ 8

Approved By: , Chief Chemist

Reviewed By: . Analyst




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS November &, 1992
Date Date
Lab# Field Description Test Resutt Unfts Digested Anatyzed
A-183%0 RB-1 Caleium - Total 0.11 ug/ml 10723792  10/30/92
" Iron - Totsl 0.10 ug/ed 10723792 10/30/92
Magnesium - Total < 0.050 up/mL 10723792  10/30/92
Mangenese - Total < 0.,0020 vg/mt 10723792 10730792

s Lad VA2

Approved By: , Chief Chemist




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LABORATORY

- TRACE METALS RESULTS November 6, 1992
Date Date
Lab# Field Description Test Result Units Digested Analyzed
A-18391 POOL-1 Colcium - Total 9.6 ug/ml 10723792 10730792
iron - Total 26 ug/ok 10723792  10/30/92
Magnesium - Total 3.1 ug/ml 10723792  10/30/92
Manganese - Total 1" ug/mLk 10723792  10/30/92
Reviewed By: M[ . Analyst

Approved By: , Chief Chemigt




U.S. ARMY CORPS OF ENGINEERS - ENVIRONMENTAL LAEQRATORY

- TRACE METALS RESULTS Noveober 6, 1992
Date Date
Lab¥ Field Description Test Result units Digested Analyzed
A-1B453 RW-5 Caleium - Total 4.7 ug/m. 10723792 10730792
iron - Toial 8.6 ug/mL  10/7E3/¥z 10730592
Magnesiuzn - Total 0.17 ug/m. 10723792 10/30/92
Wenganese - Total 0.97 ug/m. 10723792 10/30/92

Reviewed By: /“‘/)/4‘/’2)&‘ Anatyst

Approved By: . Chief Chemist




U. S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION, ENVIRONMENTAL LABORATORY

PRODUCED ON 11/06/92
12:48

HOPKINTON DAM
TRACE METAL RESULTS - WATER (ppm)

AT AR AR AN AR AR R AR AR RARRNRAARAARAAAAN T AN SN AN EASEA AR d e a PRt d AR AR R dd b ddddd R dd b h v e dd b dodrddrededod

d . METHOO .
. PARAMETER * BLANK *
" » "

A A A A AN RN A RN R AR R TAN AR AR AR AT AR NN AN TR TR d R R A AT AR AR R R d A A A AT AT AR bk

* Calecium * 0.056 *
* Iron hd 0.018 *
* Mognacium . < 0030

* Manganese - < 0.0020 *

EERR ARSI AR BB ST ARAAE AT AN EE AR AAEARAAAR R AT AR A e a e b r R w TR AR A A AT RN T e e e A AT dd st b

SAMPLE DATE:
DATE DIGESTED: 10/23/92
DATE ANALYZED: 10/30/92



5. Quality Assurance Data



SULFIDE
ANALYSIS OF STANDARD REFERENCE MATERIAL
EPA STANDARD

ACCURACY
| | | | | o
PARAMETER | REPORT | TRUE | SULFIDE | ACCEPTABLE | ouT OF

| vAWE |  VALUE | RECOVERY | RANGE |  ACCEPTABLE
CONTRACTOR DATA | gty | (mg/Ly | (%) | (%) | RANGE

| | I I
Sulfide | 0.060 | | g0 - 120 | IN

I I I |

I
0.061 | 9B.4
|




HOPKINTON WELLS
TOTAL DISSOLVED SOLIDS
PRECISION

ARNNRER SIS A AR EAN AR ARARA AR AR R AR AR bbb bbbt R bt d bt el i b b il

* . *  SAMPLE * RELATIVE * . N/ .
* ENV / FIELD NO. *  SAMPLE * REPLICATE  * PERCENT  * RPD + our .
* * RESULT  *  RESULT * DEVIATION  *  MAXIMUM  * .
* DATE ANALYZED: §/29/92 * (mg/L)  *  (mg/L) *  (RPD) . * .
AT AT SRR N AT AR AA R AR AR R AR AR RS E AR d bR dr i drdrdrdrdrdr
* L] L4 - - - -
+ 18391 * 38 * 46 . 19 . 66 . IN .
- L] L L * - L 4

AkA AR ARRRARANANRAAAR AR PR a R AT AR AR AR AR et bl il i e e o o o il o o o o o e i il

HOPKINTON WELLS
TOTAL DISSOLVED SOLIDS

PRECISION

ST AEERARN A AR R NS RANRARRANE N T T EARRAARAANAAAAAAAAAAAREAAEA AR A A A bbb d A e r e A A A d A dddddrd i el

. * *  SAMPLE *  RELATIVE ¢ * N/ *
* ENV / FIELD NO. * SAMPLE  * REPLICATE  * PERCENT  * RPD * o .
. * RESULT  *  RESULT * DEVIATION  *  MAXIMUM  * .
* DATE ANALYZED: /28/92 * (mg/L)  *  (mg/L) *  (RPD) . . *
EEAARETEEEE AR BAAR A AR RE AR AR AR RN ARARA AR AR AR AR d bW bR d i drdrdndndrd e dr e dedr ey
- * L] » L - -
* LABORATORY SAMPLE * 4T » 472 * 1 . 66 . N *
L LJ L L L L] L 4

AXAIRREANARAARAAAR R AR ddd b A e AN A AR AR AR A AR ARt a e a bbb d b d bbb rd b d b RN TR TA ARt



HOPKINTON WELLS
ALKALINITY
PRECISION

AR R ERAANANN RN ISR S A AR AR A A AR S AR RO AN R A NE R R AR AR RN AR AR RS b Wl oo o e ol o o i o e o el e e e o e o e dedeie el el dede e el

- * - SAMPLE *  RELATIVE - * N/ -
* ENV / FIELD NO. *  SAMPLE *  REPLICATE *  PERCENT b RPD b ot o
- *  RESULT . RESULT * DEVIATION . RAX I MUM - hd
* DATE ANALYZED: 9/23/92 *(mg CaCO3/L) * (mg CaCO3/L) - (RPD) hd * -
B A T L L L LA S L Ty e e e e
w ° * » - - - -
* LABORATORY SAMPLE * 1" - 9.7 hd 15 hd &6 * iN *
- * - - - * *

AR AR AT AR AR AR AR RSN AR R EAERAANAAAAAAAR AR RS R bbb A E ARt d bttt d v e o oD



BLANK SPIKE
CHLORIDE
WATER
ACCURACY

WREAEAEEAERRRRRAAAAAAAAAA RS R PR RAEAR AT AR RS Td bR bbb A s b AR A AR A AR Rt TR E AT AR A

- -* - [ ] L] L] - *
. COMPOUND *  BLAKK " BLANK *  SPIKE *  SPIKE *  CONTROL * INOR *
. * SPIKE *  RESULT  *  ADDED *  RECOVERY %  LINMITS LA T
. *  RESULT  * . . X *  REC *+ grac ¢
* DATE ANALYZED: 9/23/92 * * . . * *  LIMITS Ot
AR AA AT A A A AR R RN R R AR RARAA R AR R R R AR AR A AR A AR AR AR AR b d AT A E RO AR
* chloride . W7 * < 0.40 . 5.0 . 94 * 75 - 125 * e

Pt 112 acsazacaaa 2 v A o PR LA T2 1L R R AR RN A a s d e s daad d e addl gt dd bl bl ot g b ddd il bl e ada b bl b dda bl b h )L

BLANK SPIKE
CHLORIDE
WATER
ACCURACY

SRR E AT ERRANEARAARAANN SRR AR AR S AR AR TR AR DA A O AN AT AR AR R d e i ki g e drr i it der e e ook

- * L L] - A - L
» COMPOUND *  BLANK  *  BLANK *  SPIKE *  SPIKE *  CONTROL * INOR ¢
. * SPIKE *  RESULT ¢  ADDED *  RECOVERY *  LIMITS + wr o+
. *  RESULT * . . X * REC *+ oFac *
* DATE ANALYZED: 11/6/92 * . . . . * LmTs
AEEAATNAERAA RPN ARAANEAATARAEARNAA ST r A AN A AT AR A AN AR AR A PR T AR AR RN rd
* Chloride + 5.2 * < 0.40 . 5.0 . 104 * 75 -125 LA

AR EEAAAANRAARAN RS A SRR AR AR AR AN e TR RSN AR RO &8 A W o o W ol o o e sl o o o ol s s e e sl s o o o sl o e i e ol ol e e e o de e e e e e e de s



HARDNESS
BLANK SPIKE/BLANK SPIKE DUPLICATE
WATER
PRECISION

AR AR AR AR AR RN AN AR AR RARAAA AR A d O d e e R AR SR A b i i d e i ek i

. *  BLANK * BLANK SPIKE * RELATIVE * IN OR .
. COMPOUND *  SPIKE * DUPLICATE  *  PERCENT . RPOD " ouT .
* * RECOVERY ™  RECOVERY * DEVIATION *  HAXIMUM = OF aC .
* DATE DIGESTED: 10/30/92 * Xy " X) *  (RPD) . . LIMITS -
AR A RARAAREARAAANAARARAER At R A ARttt ddd bbb R TR AR AR AR AR TR ANy
* Hardness . 106 * 105 . 1 . 66 * " *

RN E R AARAARNARNA ARG dd AR RN AA AR AR AN AN AR A AR Rdd bR AR R AR TR AR SRR e

ACCURACY

P T s s a st P T TR 28 S S 2 L 2 SR AR R R R LR Ll LRty d bl bt d bl il b e d sl gl i ddadadd il s pdydyd

* *  BLANK  *  BLANK . . . . *
. COMPOUND * SPIKE *  RESULT  *  SPIKE *  SPIKE *  CONTROL * INOR *
v *  RESULT * *  ADDED * RECOVERY *  LIMITS LI T) SR
* . . . . 4 *  REC * oFac *
» L] - L L] L] * LIMITS *
ERREARAR AT RSN RS A A S PGS T AT AANRTAARASAAR Rttt AR R bbb AT d R dd A dhddbddrr kb rbrd kbbbt irddirdirds
* Rardness - 0 * <« 0,44 * 66 . 106 * 50 - 150 - N *

ARRAARRANAR N A A AR A T RN AT AR A AR E AR R b R d AR EA AR AR AARAAANAAAAEATANAATANRERR TP st d ARt d b drdddddrd s



TRACE METAL ANALYSIS

ICAP METALS
BLANK SPIKE/BLANK SPIKE DUPLICATE
WATER

PRECISION
AR A AR R A AR AR A AR AR AR AN AT A AR A AR T AR AR AN AR AR R AR TR ee
b - BLANK * BLARK SPIKE *  RELATIVE * MAXIMUM - IN OR *
* PARAMETER b SPIKE *  DUPLICATE *  PERCENT *  ACCEPTABLE ~* ouT b
- * RECOVERY ™ RECOVERY *  DEVIATION * RPD - OF aC -
* 10723792 hd (X) » X) . {RPD) » bl LIMITS -
Pt T e e P B Y LT ST R S R R Ll Ll f e e e kg bl e e n g d d gt d gt ]
* Cateium hd 105 * 104 - 1 hd 30 * IN -
* - L ] - - - -
* Iron . 108 - 106 b 2 hd 30 - IN -
- - - - - - L ]
*  Magnesium - 106 - 106 * 0 . 30 * IN *
L - » - L] L 3 *
* Managanese o 103 . 104 - 1 . 30 * IN -
* * - L - * -

EERAAAAAA RN SRR SN T AR A ARAN AR AR RAA R A A RS AR At S A E R A S A AR A AR AR AR R R AR R d Rk

TRACE METAL ANALYSIS

ICAP METALS
BLANK SPIKE/BLANK SPIKE DUPLICATE

WATER

ACCURACY
Py YT e i atttaasaaataaata s 222t 2T I I TR TR A R AR DR A dad R 2L b il i i et aaaa it ddl ol il ot el it e s s st ddiaddt it st tasdids)
. *  BLANK * BLANK *  SPIKE *  SPIKE *  CONTROL * o *
. PARAMETER *  SPIKE - RESULTY *  ADDED * RECOVERY *  LIMITS *  our .
. *  RESULT  * » . x ol REC * OFQC *
* 10723792 . * . . . * LINITS ¢
ARRAA RS S AT NRABANAARNNN AN PP AANEANAARA AR ARARAAA NSRRI S R e R R AR AN A AT AR R AR TR drddd skt ik drdd
* Calcium * 1 . 0.066 * 10 ol 105 * 75 - 125 * N »
- L L L] - * L] *
* Iron * 1.1 . 0.018 . 1.0 . 108 * 75-125 * U
- - L] LJ - L J & L4
* Magnesium . 1 * < 0.050 . 10 b 106 * 75 - 135 . IN .
L L * - - * »* *
*  Manganese . 1.0 * < 0.0020 . 1.0 » 103 * 5 -125 . IN *
» L) w - » L - *

Ah AR AR EARAREARRNAANR AR AT AASARAAAA R ARG PR R R R AN RN RO R AR R AR AR AR AT AR AS R R bbb b d b d bttt ddddddddd i bbbt e dy



6. Chain of Custody



el FATHIVE T AP D W LIV E MY

CHAIN OF CUSTODY ascono N o Qo TRy y/a y
PROJ.NO. [PROJECT NAME /
/./op,l»‘m‘/ﬂh Wc//-s NO. / /5 / ~:‘§J /\‘ /
SAMPLERS: (Signature) OF __:} y 9 4 &((} @
o s/ /S \?? A \\ﬁe AKS
N o | o TAINERS | /X ' /- K3
gn.no. DATE | TIME § g STATION LOCATION O)O jfl?q?'g __-'_l_c \S) \gf:ﬁ/g /\’-‘ﬁ\ qy )
18382 |23 45| [V | o | 5 [ AAAATAA7T7
19323] 1 WM o] -2 AN~
18300 T 103 [ 02 A A7
19325 | [l v lw-y v A A A )
p3eel | Lol v | wes gb || /[ /] AAS VESY. ) i
18387 ‘ V [ Wb 7 2 I I I I e I
2268 | | (Y [ [w-7 W [N NANNA-T s |~
12399 \{ w-§ 45 |/ v VANV VIS
18390 | Y] V| RQ- N AT
183911 | has9] |/ Toed - v | AN
122 N~ o7 | Blank [ |
Relmqu:shed by {Signature) oggt:‘e?( Time Reoewed by: }ISZarure} Relinquished by: {Signature) Date / Time Received by: {Signaturs)
/YM/J(J*V\ 92 OED

Helinhuishadt‘y 4Sfénarure}' “Date / Time Received by: {Sugnnura} Relinquishad by : (Signatura) Date / Time Recelved by: (Signature)
Relin;uished by: (Signature} Date / Time Received for Laboratory by: Date / Time Remarks .

{Signature) ’ —’(7 N’y W»‘(&-fﬁj‘s : { ROV\, C'&l Ciumn

Distribution: Original Accompanies Shipment; Copy 1 to Samplo Custodian; Copy 2 to Coordinator Ficld Files

and mg hGanese.,

a e, |



P . R e I A e e e T T

CHAIN OF CUSTODY RECORD

PROJ. NO.

‘

PROJECT NAME

Wdlj

oS

. </ 1/ /y (
\\QD\LW\\O\V\ NO. o/
SAMPLERS: (Signaturgh’ . OF Q
—/]Ka/l‘\dv\ -~ KBO‘\ WJ—Q'L'\ CON- - t?'? ?J_Lb REMARKS
ENV L oo | N TAINERS g ¢)/ v f Q
[, NO., | DAT TIME § g STATION LOCATION @ ’7\ 7\; T— ‘f iy
RYs3Bx 0ud | gw s S VYV VLV #4.0 ~

Date / Time
' {Signature)

Distribution: Original Accompanics Shipment; Copy 1 to Sample Custodian: Copy 2 to Coordinator Field Files

Relinquished by: (Signature) Date / Time Recgived by : {Signatyre) Relinquished by: [Signature) Deate / Time Receivad by: (Signature}
|qzso?” | P ,ﬁo% % Aot |
\h\ (}/v\f,-%i J’VVV\OLV Y A7 /
'ﬁé.linqui;her\ﬁv: Signatura) /" Date/ Time Received by: (Signature) Relinguished by: (Signeture) | Dota / Time Received by: (Signature)
] 1
‘Relinquished by: (Signature)} Received for Laboratory by: Date / Time i Remarks

3140



7. Cooler Receipt Form



. CENED-ED~GL-E
SAMPLE CONTMNBR RECEIPT FORM

PROJECT: \-\DPY.H\FFOI\[ (A)QLS 0 [y
Container received onng'fz and opened on %ZZQZ by: dﬁF/{_/J \ )é{/‘/D[Z
L »a /

1. shipper (UsSM, UPS, DHL, FEDEX, P/C, AIR EXP A HAND-DELIVERED

2. Container type box, envelope, etc.).

3. Were custody seals on outside of container? @ Yes No
How many & where: ,seal date: ,Seal name: -
4. Were custody papers taped to lid inside container;'? @ Yes No
5. Custody papers properly filled out? (ink, signed, etc.) No
6. Was project identifiable from custody papers? No
7. Did you sign custo;iy papers in appropriate place? . No
8. Did you attach shipper’s packing form to this form? @ Yes No

9. Packing material (peanuts, vermiculite, bzb. ble wrap, paper, cans, other-‘ﬁ/%w

°c N/A No

10. Was sufficient ice used? Temperature

11. Were all samples sealed in separate plastic bags? Yes No
12. Did all samples arrive in good condition? _:No
13. Sample labels complete? (7, date, analysis, preservation, sign.) @ No
14. Did all sample labels agree with custody papers? No
15. Were correct sample confainers used for tests indicated? N/A @ No
16. Were correct preservatives used? (TM'pH__, CN~ pH____ )} N/A Yes No
17. Were VOA vials bubble~free (H,0) or no headspace (soil)? Yes No
18. Was sufficient amount of sample sent in each container? No
19. Were air volumes noted for air samples? Yes No
20. Were initial weights noted for pre-weighed filters? Yes No

Discrepancies:




--—';~_,._--"’-"'"-'-—~--.._ et === = = -~ CENED-ED-GL-E
SAMPLE CONTAINER RECEIPT FORM

PROJECT: \3\09 iNtoM U\) ELLS

Container received on:\ -Z3- ﬂZ, and opened onﬂé:j 4 by: \UE/LH \)MF/DEE !
gﬁwu ;Au .‘ﬂlbg/

i
1. Shipper (USM, UPS, DHL, FEDEX, P/C, AIR EXP -DELI
2. Container type box, envelope, etc.)

3. Were custody seals on cutside of container? Yes No
How many & where: ,seal date: ,5eal name:
4. Were custody papers taped to lid inside containez‘:? @ Yes No
5. Custody papers properly filled out? (ink, signed, etc.) @ No
§. Was project identifiable from custody papers? @ No
7. Did you sign custoay papers in appropriate place? No
8. bid lyou attach shipper’s packing form to this form? @ Yes No
9. Packing material (peanuts, vermiculite, bubble wrap, paper, cans, othezg)bém
10. Was sufficient ice used? Temperature __ °C N/A @No
11. Were all samples sealed in separate plastic bags? @ Yas No
12. Did all samples arrive in good condition? _:No
13. Sample labels complete? (#, date, analysis, preservation, sign.) No-
i4. Did alil sample ‘labels agree with custody papers? No
15. Were correct sample containers used for tests indicated? N/A 7Tes No
16. Were correct preservatives used? ('I’M-pH_J_, CN- pH ) N/AC(Yes ))No

17. Were VOA vials bubble-free (H,0) or no headspace (so0il)? Yes No

18. Was sufficient amount of sample sent in each container? No
19. Were air volumes noted for air samples? @ Yes No
20. Were initial weights noted for pre-weighed filters? @ Yes No

Discrepancies:




8. Quality Assurance Review



Quality Assurance Review
Project: Hopkinton Wells
Date: 16 November 1992

A. Sample Handling

The samples were collected by NED Environmental
Laboratory personnel using standardized procedures. The
appropriate sample containers and preservation techniques
were used. Proper chain-of-custody procedures were
followed.

B. Laboratory Analysis

1. Holding Times:

The maximum holding times between sample collection
and analysis were met for metals, fluoride, pH, hardness,
chloride, and alkalinity. The holding time for free CO2 was
also met since the alkalinity and pH data used to calculate
it were generated within the maximum holding times. The
seven day holding time for total dissolved solids was met
for sample no. 18453. It was exceeded by one day for the
other samples which is not important. The seven day maximum
holding time for sulfide was exceeded by six days for sample
no. 18453 and by eight days for the rest of the samples.
This will not be significant as the samples were properly
preserved and refrigerated in the time period between sample
collection and analysis. One of the samples sent for
sulfide arrived broken at the contract laboratory. A repeat
sample was not supplied.

2. Method Blanks:

The method blanks for sulfide, total dissolved
solids, and chloride were free from contamination. The
hardness blank resulted in a concentration of 0.44 ppm, but
it is too low to be of any consequence. Some very low
concentrations of calcium and iron were found in the metals
blanks. This will result in some positive bias, but it will
not be a problem as the sample concentrations were very low
to begin with. We have identified the sources of this
contamination and have taken corrective action.

3. Methodology:

Standard EPA procedures were used to analyze the
metals, sulfide, pH, and chloride. Procedures from
"standard Methods" were applied to carbon dioxide, total
dissolved solids, alkalinity, and hardness. Fuel
identification was performed according to a proposed ASTM
procedure with reference to the publication "Contaminated
Soils - Diesel Fuel Contamination', Kostecki and Calabrese.
This methodology was used because of a very fast turn around
time for the data. This is acceptable because only
qualitative results were requested.



4. OQA/QC Data:

The replicate analyses for fluoride, total dissolved
solids, and alkalinity were all in control. The blank
spikes and blank spike duplicates for hardness and the
metals were all in control for both accuracy and precision.
The blank spikes run for chloride were in control for
accuracy as well as the EPA reference material run for
sulfide by the contractor. To summarize, excellent
precision and accuracy were demonstrated.

Forrest E. Knowles, Jr. ﬂ_
Quality Assurance officer -
Laboratory Testing
Operations



